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(From the Carnegie Institution  of Washington, Station for Experimental 
Evolution, Cold Spring Harbor, and the Harriman Research 
Laboratary, The Roosevelt  Hospital, New York.) 
(Accepted  for publication, June 11, 1926.) 
The systematic study of the ester-hydrolyzing enzymes of various 
animal  materials  has  been  described in  previous  communications.  ~ 
Results obtained with the eel are presented in this paper. 
Experimental Methods. 
Adult eels whose weights ranged from 86 gin. to 337 gin. were used. 
Immediately after being killed, they were passed twice through a meat 
chopper.  If the solid material was to be tested directly, 0.67 gin. por- 
tions were weighed into flasks and 15 cc. water and 1 cc. toluene added 
to each.  If extracts were to be tested, the requisite amounts of water 
or solution were added to the weighed solid, allowed to extract over- 
night at room temperature, filtered through paper,  suitably diluted, 
and  15 cc. portions used for the enzyme tests.  In every enzyme test 
the concentration of  the  eel, in the form of original solid,  or of the 
eel extract corresponded to 44.4 mg. of original material per cc. of mix- 
ture or of solution tested.  Because of the increases in volume in the 
dialysis experiments it was necessary to plan for suitable adjustment 
of the concentrations of the original extracts.  Toluene was  present 
throughout in every experiment. 
Dialysis was carried out in collodion bags at  14-17 °  for  15  to 24 
hours,  either against  tap  water  where the  flow was  comparatively 
rapid and the outside liquid not recovered, or against definite volumes 
i Cf. especially  J. Biol. Chem., 1924, lix, 183,213; 1924-25, Ixii, 687,697; J. Gen. 
Physiol.,  1925-26, viii, 75; 1925-26, ix, 651; J. Am. Chem. Soc., 1924, xlvi, 1885; 
]. Cancer  Research, 1925, ix, 105; 1926, x, 146. 
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of distilled water with constant stirring and where the outside liquid 
was used for enzyme tests. 
The enzyme tests were carried out as described in previous com- 
munications:  ten different esters were used, as shown in the figures and 
in the table, 3.4 milli-equivalents of each ester, incubation for 22 hours 
at 37-38 °, titration with 0.1 N sodium hydroxide solution with phenol- 
phthalein as indicator, and blanks and duplicates in every case. 
Results. 
The relative hydrolyzing actions of the solid and different extracts 
on the ten  different esters are  shown in Figs. 1 and  2.  The averages 
of three closely agreeing series of experiments are given in each curve, 
the actions on phenyl acetate being largest and placed equal  to  100 
in each case. 
The  curves of the  relative actions  of the  eel solids  and  extracts 
showed no  striking  differences either when  tested  directly or  after 
dialysis against  tap  water.  Minor differences, however, were indi- 
cated in the two figures. 
The absolute enzyme actions  (actual titration values corrected for 
blanks),  are not given in detail for these experiments.  Only the gen- 
eral  behavior  will  be  stated:  The  solid  material gave  the  largest 
actions,  the  undialyzed  aqueous  and  50  per  cent glycerol extracts 
gave much the same actions but somewhat less  than the solid,  while 
the undialyzed 10 per cent sodium chloride extracts gave  the  small- 
est  actions.  On  dialysis,  the  absolute  actions  of  the  various  ex- 
tracts decreased except for the  10 per cent sodium  chloride extracts 
where the actions on phenyl acetate, glyceryl triacetate, and methyl 
butyrate  were  larger  for  the  dialyzed  than  for  the  undialyzed 
extracts. 
Table I  shows the results of a  complete experiment (Experiment 
F20)  in  which the enzyme tests were carried out with the solid  eel 
material and  the various extracts  directly, on  these same mixtures 
after dialysis against  distilled water, on  the dialysates,  and  on  the 
dialyzed mixtures to which the dialysates were added.  The concen- 
tration of each mixture tested was equivalent to 44.4 mg. of original 
material per cc. of solution tested.  The actual titration values, cor- H,  M,  NOYE$~ I,  LORBERBLAT'£~ AND  K.  G,  FALK  3 
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FIG.  1.  Averages of relative ester-hydrolyzing actions of solid eel preparation 
and of undialyzed extracts. 
The 10 per cent NaC1 extracts were diluted for the tests to contain 3.3 per cent 
NaC1; the 50 per cent glycerol extracts to contain 16.7 per cent glycerol.  The 
curves of the relative actions of the solids and of the glycerol extracts were essen- 
tially the same; compared to these curves the aqueous extracts showed somewhat 
greater actions on the esters following phenyl acetate and glyceryl triacetate, and 
the  10 per cent NaC1  extracts considerably greater for the last seven esters in 
comparison with the first three. ENZYME  ACTION.  XXXVIII 
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FIc. 2.  Averages of relative ester-hydrolyzing actions of eel extracts dialyzed 
against tap water. 
The curves of the three  dialyzed extracts  were  essentially the  same.  Com- 
pared with the undialyzed extracts, the curves for the dialyzed aqueous and 50 per 
cent glycerol extracts showed no change, while for the 10 per cent NaCl extracts 
decreased actions relative to that on phenyl acetate were found with the remaining 
esters for the dialyzed extracts. H.  M.  NOYES~  I.  LORBERBLATT, AND  K.  O.  ]~ALK  5 
rected for blanks, are given.  These represent the number of tenths 
of  milli-equivalents  of  esters  hydrolyzed  by  the  enzyme  material 
under the conditions of the tests. 
The absolute values are of interest in connection with the curves of 
relative  actions  shown  in  the  figures.  The  figures  in  italics  were 
calculated from the results of the separate experimental values given 
in the table. 
One striking result is apparent.  The calculated sums of the actions 
of dialysate and dialyzed solution in a number of cases are less than 
the  actions found experimentally when  the  two were mixed.  The 
dialysates  by  themselves  showed  practically  no  action  except  on 
phenyl acetate and glyceryl triacetate and even here the actions were 
small.  The greater actions found experimentally as compared with 
the calculated include the following:  (f)  Dialyzed solid plus dialysate 
for the butyrates, benzyl acetate, and isobutyl acetate;  (g)  dialyzed 
solid plus liquid filtered from dialyzed solid plus dialysate for all the 
esters except phenyl acetate and glyceryl triacetate,  but  especially 
the butyrates;  (h)  liquid filtered from dialyzed solid plus dialysate, 
especially for the butyrates and isobutyl acetate; (t) dialyzed glycerol 
extract plus dialysate, small differences for a number of the esters. 
These separations of certain of the enzyme materials into two parts, 
one of which is much less active than the original mixture and the 
other  practically  inactive,  while  the  mixture is  considerably more 
active  than  the  sum  of  the  two  separate  actions,  are  of  interest. 
Such separations have been reported a number of times with various 
enzymes and the inactive portion  termed "co-enzyme."  The results 
presented here show that the solvent used influences  the possibility 
of the separation and that the action  of the co-enzyme may be very 
different for different substrates.  No  explanation is at hand for  the 
action of the co-enzyme, but its greater influence on  the hydrolysis 
of the butyric esters may possibly be of significance. 
The  absolute  actions  given  in  Table  I  supplement  the relative 
actions shown in Figs. 1 and 2. 
The ester-hydrolyzing actions of the eel preparations were studied 
also at 14-17  ° .  It was found that the actions on some of the esters in 
22 hours were greater at the lower temperature than at 37-38  ° .  This 
was shown to be due, in the main, to the combination, or opposing ENZYME  ACTION.  XXXVIII 
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natures,  of two actions; one, the different rates of inactivation  of the 
enzyme at the two temperatures, and the other, the different hydroly- 
tic actions of the enzyme at  the same two temperatures.  These re- 
sults,  as well as others bearing on the problem  of enzyme actions at 
different temperatures have been presented elsewhere,  2 and will there- 
fore only be referred to in this connection. 
SUMMARY. 
The hydrolyzing actions  of various preparations  of the adult eel 
were studied on ten  esters  in  the  usuaiway.  The results  are  presented 
in  the form of curves for the relative actions and in a  table for the 
absolute actions obtained in one complete experiment. 
The separation of the enzyme material in some cases into an active 
portion and a co-enzyme, the mixture showing greater actions on some 
esters  than  the  sums of  the  individual  actions,  is  described  and 
discussed. 
Noyes, H. M., Lorberblatt,  I., and Falk, K. G., J. Biol. Chem., 1926, lxviii, 
135. 